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PROPOSED PRESSURE VESSEL 
INVESTIGATIONS 


The welding industry through the 
American Bureau of Welding will 
shortly undertake a comprehensive 
series of investigations to secure in- 
formation and data which will be of 
assistance in bringing about revisions 
and enlargements in the present 
A. S. M._E. Code on the Welding of 
Unfired Pressure Vessels and in as- 
sisting tank manufacturers in their 
design work, 


Program of Proposed Pressure Vessel 
Investigations 


1. Object.—To secure reliable data 
and information now lacking which 
will be of assistance in revising and 
extending the present A. S. 

Code on the Welding of Unfired 
Pressure V 

2. Testing Work.— The tasting 

work will be done by the Bureau 
- Standards under the direction of a 
suitable Pressure Vessel Committee 
of the American Bureau of Welding 
of which Prof. H. L. Whittemore of 
the Bureau of Standards will be 
chairman. 

3. Funds and  Materials.—Cash 
funds will be raised by the American 
Welding Society from the interested 
industry. National Research Council 
will act as treasurer. These funds 
will be used for supplying the Bureau 
of Standards with some test as- 
sistants, apparatus, testing facilities 
and publication of the results. Tanks, 
materials and test specimens will be 
furnished by the interested industry. 

4. Investigational Program. 

(a) Size of Tanks. Unless other- 
wise specified the size of tanks shall 
be two feet in diameter, six feet in 
length and of % in. plate. 

(b) Method of Test. Unless other- 
wise stated, tanks shall be tested to 
destruction by gradually increasing 
the hydrostatic pressure. The tanks 
shall hammered near the welds at 
suitable intervals. 

(c) The following types of tanks, 
' at least three each, shall be furnished 


by interested manufacturers: 
Lap welded seam; (2) Single vee 
tanks, automatically welded; (3) 
Single vee tanks, hand welded on one 
side; (4) Single vee tanks, hand 
welded, with slight “wash weld” on 
the inside; (5) Electric compression 
induction welds; (6) Riveted tanks; 
(7) Riveted welded tanks. - 

(d) Special Tanks. 

A few tanks shall be made for se- 
curing information on special condi- 
tions as follows: 


1. Large Size Tanks. These shall 
be of a diameter of 6 feet and a length 
of 12 feet, with plate material of % 
in., % in. and possibly 2 in. 

2. High Pressure Tanks. .A few 
tanks will be tested which have been 
designed for working pressure of at 
least 500 Ibs. per square inch. 

(e) Fatigue Tests on Wide Speci- 
mens. 

A number of samples are to be 
made up to be tested in a machine 
built during the war and now located 
at the Bureau of Standards. These 
samples to include riveted joints, 
double vee joints, single vee joints 
hand welded, single vee joints auto- 
matically welded, lap welded joints, 
single and double rivet welded seam 
joints, combined rivet welded and 
seam welded lap joints. 

(f) High Temperature Testing. 
Fatigue and other physical tests will 
be made on welded specimens at high 
temperatures and also with variations 
in temperatures. 

(g) Tensile Tests. Tensile tests will 
be made on specimens ranging in 
thickness from % in. to 2 in. and in- 
cluding various types of joints and 
methods of welding. 

The welding industry should sup- 
port these investigations to the fullest 
extent as only in this way can be 
about changes and additions 

resent restrictive rules in 
a he program has been sub- 
mitted to the A. S. M. E. for their 
review. We would also welcome sug- 
gestions for i a from any 
other source. hose desiring to co- 
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through a contribution of tanks, test 


[December, 


operate in this investigation s testNJot the annual hasize the importance 


specimens, materials or funds, should 
get in touch with Secretary W. 
Spraragen, American Bureau of 
Welding, 29 West 39th Street, New 
York. 

The National Research Council has 
consented to act as treasurer of the 
funds provided certain requirements 
are fulfilled. These requirements as- 
sure that a careful scientific study 
will be made which will bring about 
valuable results. 


COMPRESSED GAS MANUFAC- 
TURERS’ MEETING 


The Compressed Gas Manufactur- 
ers’ Association will hold its thir- 
teenth annual meeting on Jan. 25, 
1926, at the Hotel Astor, New York 
City. The meeting will be followed 
by the annual dinner in the evening 
of the same day. 

This association represents manu- 
facturers of all industrial gases, such 
as acetylene, ammonia, carbonic gas, 
chlorine, hydrogen, nitrous oxide 
nitrogen, oxygen, sulphur dioxide and 
various hydrocarbon gases. These 
gases are used for isolated lighting 
and heating plants, in the fabrication 
of metal by means of the welding and 
cutting torch, for mechanical refriger- 
ation, for carbonation of beverages, for 
bleaching in the textile and paper in- 
dustries, in the purification of water 
and sewage by chlorination, as anaes- 
theties, in fire extinction, and for vari- 
ous other purposes, 


NEW VICE-PRESIDENT 


Mr. N. A. Wright was recently 
elected vice-president of the Pacific 
Coast Division to succeed Mr. C. 
Smith. 

“In the absence of the president, 
the vice-president is the officia) repre- 
sentative of the national Society in the 
division so elected. The vice-presi- 
dent is responsible for the activities 
of the particular division which he 
represents and is also responsible for 
the general promotion of the Society 
in his division.” 


RESOLUTIONS OF APPRECIA- 
TION 
WHEREAS, with a commendable 
desire to advance the science of the 
_welding and cutting of metals and the 
prestige of the American Welding So- 
ciety, the Boston Section considered it 


of the annual fall meeting of the so- 
ciety and the meeting of the Boston 
Section by holding in conjunction with 
such meeting an operating exhibit of 
welding and cutting apparatus and 
kindred appliances, and 

WHEREAS the Boston Section, 
through the wise plans of the mem- 
bers of its committee, composed of T. 
A. Wry, chairman, J. W. Morrisey, 
R. L. Browne, J. A. Shand, H. D. 
Large, C. W. Babcock, H. C. Westen- 
darp, A. Krebs, L. D. Granger, H. P. 
Peabody and M. B. Gleekman, made it 
possible to conduct a highly successful 
convention and exhibit at the Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass., on Oct. 21, 22, 23, 1925, 
thus enabling several thousand engi- 
neering students and hundreds of en- 
gineers and others to profit by what 
they heard and saw to a degree be- 
yond the most sanguine expectations; 
therefore be it 

RESOLVED, That the members 
of the American Welding Society, 
through its board of directors and ex- 
ecutive committee, hereby extend their 
hearty congratulations to the mem- 
bers of the Boston Section and its spe- 
cial committee on the fine outcome of 
the undertaking, and also indicate to 
them a sincere appreciation of their 
excellent judgment, kindly spirit and 
untiring efforts, and be it further 

RESOLVED, That the gratitude 
of the society be expressed to the 
ladies of the Boston Section for the 
unusual talent, unselfish labor and 
finesse represented by their coopera- 
tion, to which largely was due the 
success of the convention and its ex- 
hibition. 

A. G. OBHLER, 
President. 


RESOLUTIONS OF REGRET 


At a Meeting of the Executive Com- 
mittee of the American Welding So- 
ciety, held Nov. 23, 1925, in New 
York City, the following Resolutions 
were unanimously adopted: 

WHEREAS, we have learned with 
profound sorrow of the death of our 
friend and associate, Rollin D. Reed, 
a charter member of the American 
Welding Society, who died Nov. 12, 
1925, in the Pennsylvania Railroad 
accident at Monmouth Junction, New 
Jersey, and 

WHEREAS, in the death of Rollin 
D. Reed, the American Welding So- 
ciey has lost a faithful member who 
cheerfully gave his ready support and 
wise counsel in administering the af- 
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fairs of the Society, and 
WHEREAS, the members of the 
American Welding Society most 
deeply mourn the loss of Rollin D. 
Reed, whose genial rsonality and 
warm friendship will be sincerely 
missed but ever esteemed and treas- 
ured by all of us; therefore be it 
RESOLVED: That the members of 
the American Welding Society extend 
to the family of our deceased asso- 
ciate, profound and heartfelt sympa- 
thy in their bereavement and that a 
copy of this Resolution suitably en- 
grossed, be presented to them. 


WHEREAS, we have learned with 
rofound sorrow of the death of our 
riend and associate, John C. Horst- 
man, a member of the American 
Welding Society, who died Nov. 12, 


Section 
Northern New York 


The November meeting of the 
Northern New York Section was held 
on the 15th in the Civil Baqineer ak 
Building at Union College. Prof. H. 
L. Whittemore of the Bureau of 
Standards presented an_ illustrated 
lecture of the activities of the Bureau. 
Professor Whittemore explained that 
while the Bureau of Standards is not 
interested in doing actual welding, 
that they were interested in the test- 
ing of welds and fostering investiga- 
tions of a public nature. He called 
attention to the fact that the Bureau 
of Standards has cooperated with the 
American Bureau of Welding in the 
pressure vessel investigation, and is 
now working on the welded rail joint 
investigation. There was considerable 
discussion on the general subject of 
welding structural! steel. 


Pittsburgh 


The regular monthly meeting of 
the Pittsburgh section was held on 
Dec. 11. Mr. G. O. Carter, consulting 
engineer of the Linde Air Products 
a paper on “De- 
sign for Welding.” A number of stu- 
dents from the Carnegie Technical 
‘School were present at this particu- 
lar session. 


Chicago 


The December meeting of the Chi- 
cago section was held on the 4th, at 
which time Mr. J. W. Haygood, ser- 
vice supervisor of the Western Divi- 
sion, Linde Air Preducts Co., pre- 
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1925,-in the Pennsylvania Railroad 
accident at Monmouth Junction, New 
Jersey, and 

WHEREAS, in the death of John 
C. Horstman, the American Welding 
Society has lost a faithful member 
and true worker for the advancement 
of the welding art, 

WHEREAS, the members of the 
American. Welding Society most 
deeply mourn the loss of John C. 
Horstman, whose friendship will be 
sincerely missed but ever esteemed by 
all of us; therefore be it 

RESOLVED: That the members of 
the American Welding Society ex- 
tend to the family of our deceased 
associate, profound and heartfelt 
sympathy in their bereavement: and 
that a copy of this Resolution suitably 
engrossed, be presented to them. 


Activities 


sented a paper entitled, “Procedure 
Control for Oxy-Acetylene Welding 


Cast Iron Heater Sections.” This 
paper was illustrated by lantern 
slides. 

Cleveland 


The November meeting of the 
Cleveland section was held as a joint 
meeting with the local sections of the 
A.S.S.E., A.S.M.E. and the. C.E.S. 

The members of the four Societies 
met at the Hotel Winton and from 
there went to the plant of the Lincoln 
Electric Company. Are Welding is 
used. extensively in the Lincoln plant 
in the assembly of motor parts. Cast- 
ings, are eliminated by this process. 
The party then motored to the Cleve- 
land School of Technology. The bev- 
eling and welding of steel pipe with 
the oxy-acetylene flame was demon- 
strated as well as the welding df a 
cast iron pipe by bronze. Mr. H. E. 
Winkleman of the Purox Company 
made the demonstrations. A _ table 
@héte dinner was served at 6 o’clock | 
at the Hotel Winton. 

The evening meeting was held in 
the ballroom of the Winton, at which 
time Mr. A. F. Davis of the Lincoln 
Electric Company presented a film 
showing a new building recently 
erected in Canton, Ohio, entirely by 
electric welding. 

Following Mr. Davis’ talk Mr. A. 
G. Bissell of the Westinghouse Elec- 
tric & Manufacturing Co., Pittsburgh 
presented a paper on the welding of 
fabricated steel. Mr. Bissell’s paper 
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was accompanied by a series of slides 
and showed ordinary structural steel 
welded together under ordinary con- 
ditions and then subjected to vibration 
tests and crushing loads. The un- 
usual and severe tests that his slides 
depicted apparently put an end to 
further discussion of the merits of 
electric welding, as the evidence of the 
strength of welded steel presented 
was so clear that no one had anything 
to say. Many members of the visit- 
ing engineering societies, however, 
were very free in expressing their 
surprise at the results shown. 

Mr. H. E. Wetzel of the Cleveland 
firm Smith & Obey, heating and 
plumbing contractors, next gave a 
talk on industrial pipe welding and 
brought out many interesting points 
both as to actual cost saving in in- 
stalling, elimination of expensive fit- 
tings, and one very important state- 
ment was that the heat loss on the 
average heavy screwed flange was 
equivalent to 30 to 40 feet of actual 
pipe exposed. Another point Mr. Wet- 
zel stressed was the ease and economy 
of making up special headers requir- 
ing drips, different waste outlets, and 
uptakes. Mr. Wetzel also briefly out- 
lined some of the work that will be 
done on one of Cleveland’s newest 
buildings. 

Boston 


The December meeting of the Bos- 
ton section was held on the 4th in the 
plant. of the General Welding and 
Equipment Co. Dr. Krebs of this 
company presented a survey of the 
gas welding industry. 


Los Angeles 


A meeting of the Los Angeles Sec- 
tion was held on Nov. 19th. An in- 
teresting talk on automatic welding 
was given by Mr. Favary of the 
Moreland Truck Company. The next 
meefing of the section will be ,held on 
Dec. 17th. 


San Francisco 


A joint meeting of the San Fran- 
cisco Section with the Pacific Railway 
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Club was held on Oct. 8th. Mr. G. O. 
Wilson, chairman of the section de- 
scribed the organization of the Society, 
its research department, the Ameri- 
can Bureau of Welding and the forma- 
tion of the local San Francisco Sec- 
tion. In citing an example of the 
work of the Society Mr. Wilson re- 
ferred to its activities in helping 
A. S. M. E. formulate a proper set of 
rules for the construction of welded 
unfired pressure vessels. Two papers 
were presented at this meeting as fol- 
lows :—“Welding and Cutting in the 
Mechanical Shops of the Santa Fe,” by 
H. A. Patterson, welding supervisor, 
Atchison, Topeka and Santa Fe. Rail- 
way, and “Welding as Applied to 
Track Maintenance,” by C. J. 
Bergundthal, track welding super- 
visor, Southern Pacific Company. 
Both of these papers aroused consid- 
erable discussion. 


New York 


The December meeting of the Sec- 
tion was held on the 16th in the En- 
gineering Societies Building. Mr. T. 
C. Fetherston of the Linde Air Prod- 
ucts Go. presented an illustrated re- 
view of the economies, increased pro- 
duction and improvement in quality 
in welded products which can 
brought about through the use of 
jigs and fixtures for sheet metal 
welding. 

The January meeting will be held 
on the 14th. A joint session has been 
arranged with the local section of the 
A. 8S. M. E. The American Welding 
Society has been given the privilege 
of arranging: the entire program and 


has provided three speakers, as fol- 


lows:—“A Partial Review of Out- 
sanding Applications of Welding,” E. 
H. Ewertz, general manager, Moore 
Plant, Bethlehem Shipbuilding Cor- 
poration; “Welded Pressure Vessels,” 
S. W. Miller, consulting engineer, 
Union Carbide and Carbon Research 
Laboratory; “Welding as a Means of 
Fabricating Tanks, Vessels and 
Pipes,” William Schenstrom, welding 
engineer, Electric Welding Company 
of America. 


EMPLOYMENT SERVICE BULLETIN 


POSITIONS VACANT 


V-31. Salesmen and Estimator wanted. Required by one of the largest 
and best established job welding concerns in New York. Preferably a man 
who has experience or one who has a fair knowledge of welding, both gas and 
arc, and who is accustomed to doing business with large service stations and 


fleet owners. 


An interesting proposition will be made to the right man, which assures a 
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good income on a salary and commission basis, to a live wire who can produce. 
All details will be treated in confidence. 


Services Available 


A-39. Acetylene welder desires position. Have had six years’ experience in 
welding and brazing of all metals. Have been connected with the Todd Engi- 


neering Co., The Westchester and Lighting Co., and the National Transit Pump 
and Machine Co. Can give references. 


A-40. Welder desires position. Am an expert in oxy-acetylene welding and 
cutting and can also do thermit welding. Have had seven years’ experience in 
railroad repair shops, one year as pipe line welder, one year as general cast 
iron welder, one year as general sawmill welder, one year as repair man and 
brazing of all methods. Understand preheating. Prefer a job in some north- 
ern State around Chicago. Can run a shop as welder foreman in either rail- 


road or contract shop. Can inspect welders. Capable of being service demon- 
strator and salesman. 


UNITED STATES CIVIL SERVICE EXAMINATION 


Navy Yard Service 


$6.64 per diem 


WELDER, ELECTRIC 
Rates of Pay; 6.24 per diem 
U. S. NAVY YARD, NORFOLK, VA. 5.84 per diem 


The United States Civil Service Commission announces an open competitive 
examination for the position named above. From the register resulting fram 
this éxamination certification will be made to fill ten vacancies at the Norfolk, 
Va., Navy Yard, and other vacancies as they may occur in positions requiring 
the qualifications tested, in the Navy Yard Service at the place specified, 
unless it should be found to be in the interest of the service to fill any vacancy 
by reinstatement, transfer, or promotion. 

No educational test will be given, and applicants will not be assembled for 
a mental examination. The examination will consist of the subjects mentioned 
below, weighted as indicated: 


Subjects Weights 
2. Training and experience.................... 60 


A minimum of two years’ experience in the occupation must be established | 
in order to qualify in the second subject. 

‘ Statements as to training and experience are accepted subject to verifica- 
ion, 

No applicant will be declared eligible for appointment who fails to attain a 
rating of at least 70 per cent in each of the above-named subjects. Eligibles 
who have been honorably discharged from the Army, Navy, or Marine Corps 
of the United States, and who file their honorable discharge, or a certified or 
photostat copy thereof, with the Labor Board, will be entitled to preference 
a + aera yore under the provision of the act of Congress, approved July 11, 

Age—20 to 65 years. 

Classified employees who have reached the retirement age and have served 
fifteen years are entitled to retirement with an annuity. e retirement age 
for this position is 65 years. 

This examination is open to all citizens of the United States who meet the 
requirements. For application and: examination blank, Form 1800, address 
the Labor Board at the address below. Applications should be properly exe- 
cuted and filed with the Labor Board without delay. 


LABOR BOARD, NAVY-YARD SERVICE, 
Norfolk, Va. 
Issued November 24, 1925. 
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What Occurs During the Oxyacetylene 
Cutting of Steel* 
By S. W. MILLERT 


This method of severing a piece of steel into one or more parts 
is so familiar to us all, is done so easily, and causes so little trouble, 
that it is not surprising that some of the things that happen during 
the cutting, and some of the after effects, have not attracted muc 
attention. 
In the early days of the process it was unusual to cut steel of 
much more than \% in. in thickness, neither the apparatus nor the 
technique having been developed for greater thicknesses, and there 
being no call for heavier work. It is a rather long step from such 
work to the cutting of skulls nearly 5 ft. thick, that requires the use 
of the oxygen lance in addition to the cutting blowpipe. We all 
know that, at the present time, there is no difficulty with the cutting 
blowpipe alone in handling any shape of cut in material thicker than 
that which we intend to consider. 

Steel plate seldom contains more than 0.25 per cent carbon, 
but steel in the form of billets for forging purposes contains between 
0.35 and 0.50 per cent carbon. As the carbon content increases, the 
melting point of the steel decreases; that of 0.15 per cent carbon be- 
ing probably about 2700 deg. F., while. that of 0.50 per cent carbon 
may be about 2650 deg. The melting point of iron oxide is greater 
than of pure irons,*but the heat created by the burning keeps it 
fluid. 

The cutting process, which is frequently called burning, is in 
reality just that, the burning of iron, carbon and other elements 
in the steel. In order that this burning may occur, it is neces- 
sary to raise the temperature of the steel to a red heat, and this 
- is usually and conveniently done by the preheating flame of. the 
blowpipe. When the proper temperature is reached, the cutting 
jet of high pressure oxygen is turned on and the burning begins. 

It is evident that the preheating flame does not heat a piece 
6 in. thick red hot all through. If the action is watched it will be 
seen that the slag, melted iron oxide, trickles down over the face 
of the cut, and that if this stream of slag is stopped for any -rea- 
son the cutting ceases, so that what really happens is that the hot 
stream of oxide flowing over the surface brings a thin film of it to 
the temperature at which the oxygen can burn it. The preheat- 
ing flame simply heats the top surface to a point which permits it 
to burn and make melted oxide, that in turn raises the other parts 
of the metal to the necessary temperature. The temperature. of 
the melted iron oxide is evidently sufficient to bring the rest of 

*Presented at October, 1925 meeting of Chicago Section, A. W. 8. 
tConsulting engineer, Union Carbide & Carbon Research Laboratories. 
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the material to the temperature at which it will readily combine 
with the oxygen. 

In further explanation of some things that happen Antiets cut- 
ting, it should = understood that while any pure metal,-such as 


Full Size 


Macroetched. The Dark Zone at the Bottom Is Part of 
Been Heat Altered. 


the Steel, the Structure of Which Has 


Fig. 1—Section from Billet Cut Cold, 


Re | 


iron or copper, has a*definite melting point, at which the metal 
also solidifies when cooling down from above the melting tem- 
perature, alloys-fo not have a fixed melting point. For instance, 
0.50 per cent carbon steel; which is an alloy of iron and carbon, 
while it is completely melted at 2650 deg. F., and while it begins 
to solidify on cooling down from above this temperature, does not 
become completely solid until about 2475 deg., there being a range 
between these two temperatures of 175 deg., within which the 
metal is in a partial state of fusion, the parts containing the most 
carbon solidifying last. 
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With the above facts in mind, it is of interest to study more 
deeply the effect of the cutting on the cut surface, to determine 
what the best practices are and how the operation should be con- 
trolled in order to get the best results. As a large amount of work 
is done at the present time in the cutting of steel from 4 in. to 
6 in. thick, and containing about 0.50 per cent carbon, this material 
has been used in the work about to be described. 

The method of study was to take sections from a billet about 
5 in. thick that had been cut at various temperatures, and examine 
them by macroetching, chemical analysis and the microscope.* 

Considering first the billet cut cold, it has been shown by J. R. 
Dawson, in a paper read before the International Acetylene Asso- 
ciation in October, 1922, that there is a distinct zone along the 
cut edge in a macroetched specimen that is darker than the body 
of the metal, as in Fig. 1. The dark zone, about 3/16 in. wide, 
is the zone that has been affected by the heat. 

This dark zone is caused by the rapid cooling of the edge 
after cutting. The temperature of the part in the dark zone has 
been above the upper critical point, so that the carbon has been 
dissolved in the iron.. On cooling rapidly sorbite is formed, which 
etches darker than the pearlite formed during slower cooling. This 
is only a change in structure, and the chemical composition has not 
in any way been altered, except at the extreme edge, as explained 
later. 

The next step was to examine the cut edge and its vicinity by 
the microscope. For this purpose specimens were taken ‘at the 
top, middle and bottom of the cut. The general appearance at 
these three places is shown in Figs. 2, 3 and 4. 

For purposes of comparison, Figs. 5 and 6 are shown, giving 
typical views of the structure if the bodies of the billets examined. 
There is much difference in the structure of these two pieces, but 
it cannot be expected that billets will have the most desirable 
structure because there is no attempt made to heat treat them, this 
work having to be done after they are forged or cut into the de- 
sired shape. , 

In Figs. 2,3 and 4 it is seen that the edge at the bottom con- 
tains more carbon than either of the other two or than the metal 
in the body of the billet. In some cases this carburization is in 
places much heavier, as shown in Figs. 7 and 8. The large amount 
of carbon is shown by the white needles of cementite, shown to be 
such by etching with sodium picrate, which darkens cementite, as 
in Fig. 9. Fig. 8 indicates a percentage of carbon of from 1 to 
1% per cent in a zone about 0.004 in. to 0.005 in. thick. Fig. 7 
shows that there is some increase in carbon to a depth of 0.01 in., 
beyond which the carbon content has not been changed. 

As long ago as 1921, Roth and Ness of the Linde Air Products 
Company laboratory at Buffalo reported this carburization of the 


*The photomicrographs are not in all cases from the same Dillet, but have been 
selected to show typical appearances. 
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cut edge by both the oxyacetylene and oxyhydrogen flames, and 
their chemical analyses, given in Table I, shows an increase of 
carbon in the cut edge. These results have been confirmed by the 
present work, during which four layers, as thin as could be con- 
veniently removed by machining, were analyzed, the results being 
also given in Table I. The layers were about 0.002 in. thick, and 
in view of the roughness of the cut surface, the irregularity of 
the very high carbon spots, and of the small increase in carbon at 
the top of the cut, it is clear that each layer was only an average 
metal containing quite different amounts of carbon in its different 
parts, and so it could not be expected that any such amount of 
carbon would be found as the microscope shows as a maximum. 
There is, however, a distinct increase in carbon in the outer layers. 


TABLE I 
Original Carbon Haynes and Ness This Report 
Content, Per Cent -24 1.35 * 50C. 
. in .63C. 
C. in 8d layer....... Average Average 1.46C. .52C. 
C. in 4th layer....... J | .49C. 


*This steel contained 0.65 per cent Mn., 0.045 per cent Sulphur, 0.024 per cent 
Phosphorus, 0.16 per cent Silicon. 


The source of this additional carbon is of interest, and there 
seem to be only three possibilities: 


1. The CO, in the atmosphere 
2. The acetylene 
3. The steel itself. 


It is believed that the first one can be dismissed at once because of 
the very small quantity of CO, in the air, which would be insuffi- 
cient to account for the increase found. It is well known that 
steel can be carburized-by the action of the excess acetylene flame, 
but it is improbable that there is any excess acetylene in the pre- 
heating flame of the cutting blowpipe, because we have found it 
invariably true that the oxygen consumption in the preheating jet 
is greater than that of the acetylene, and because the operator does 
not use an excess acetylene flame. It should be further pointed out 
that the same effect is had with the oxyhydrogen flame, in which 
there is no carbon. It, therefore, seems impossible that the carbon 
can come from the acetylene of the preheating flame. 

The remaining possibility, that the carbon comes from the 
steel that is cut away, seems to account for the facts in the case. 
During the cutting operation, the iron and carbon in the steel 
combine with the oxygen readily. The carbon is oxidized to either 
CO or CO,.. There are also other possible reactions, but whatever 
these may be, there is evidently formed a large amount of CO, 
which is one of the most active carburizing agents known, so that 
it is easy to see that at the high temperatures of the cut edge, it 
may be easily carburized by this gas. 
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The kerf is about 14 in. wide in metal of the thickness worked 
with. The maximum depth to which the cut surface is carburized 
is about 0.025 in., and in this zone the average increase of carbon 
is about 35 per cent. It is, therefore, clear that there is more than 
enough carbon released from the kerf metal to account for the 
increase in the amount of carbon in the cut edge. 

In order to test this theory, two 4 in. square billets, one of 
Armco iron, which contains practically no carbon, and the other 
of 0.50 per cent carbon steel, were treated as follows: Each billet 
was first cut separately and photomicrographs taken of the cut 
edges. With the Armco iron there was a trifling increase in 
carbon, some of the appearance of the microphotograph indicat- 
ing carbon increase being probably due to nitrogen. With the .50 
per cent carbon billet, the cut edge was as usual heavily carburized. 
Then each billet was machined off on one side, so that they would 
fit closely together, the high carbon: billet was placed on top of 
the Armco iron one, and a cut was made through both together. 
The results are shown in Figs. 10, 4, 11 and 12. As in all other 
cases, the amount of carburization was greater at the bottom of 
each billet than it was at the top, so only the photographs from 
these locations are given. As the Armco iron was heavily car- 
burized, it is evident that the extra carbon came from the steel 
billet. 

It is well known that in cutting a steel plate or billet, the 
edges of the cut back of the blowpipe become curved. This is of 
course due to the expansion of the cut edge by the heat. There 
are reasons that will be given later for believing that there is a 
thin zone along the cut faces that has been brought almost, if not 
entirely, to the fusion point. The heating of the metal causes the ~ 
cut face to expand and this expansion is resisted by the colder 
metal back of it. At the high temperature of the cut edge, the 
metal at this point tends to be compressed or upset by this 
resistance. As it cools off, any upset or shortened metal tries to 
resume its original length but cannot without going beyond the 
yield point of the material. Therefore, the cut edge is more or . 
less stressed. With low carbon material, especially if it be thin, 
so that the cut edge is but little carburized, these stresses are 
harmless, but with higher carbon steels, wHere the carburization 
can be of considerable extent, microscopic cracks are formed at 
times, that, if allowed to remain, may result in fracture of the 
piece later in service, especially if it has to undergo alternating 
stress or shock. 

The harmlessness of these stresses in low carbon steel is 
proved by tests made on ordinary structural steel, such as I beams 
and channels, which show that there is no more danger in bending 
an edge cut with the blowpipe than in bending one cut cold with 
a saw (that is, both will bend 180° without cracking), and even 
less danger than when sheared or cut with a friction saw. 


“We 
4 
ot 
og 
; 
By 
ty 
i 
| 


1925) OXYACETYLENE CUTTING OF STEEL 19 


One of these microscopic cracks is shown in Figure 7 and 
another in Figure 13. None of them was found to extend inward 
beyond the carburized zone. Their formation is doubtless helped 
by the comparative brittleness of the face, high carbon steel being 
more brittle than low carbon material. 

As these microscopic cracks may be a source of danger in 
service under certain conditions, it is well to remove them by 
machining the piece. As the heat altered zone does not extend 
into material 6 in. thick more than 14 in., machining will remove 
not only the cracks, but also all stresses that may be in the edge 
of the piece. j 

Other methods for removing the carburized zone have been 
tried, such as grinding, annealing and sand-blasting. Grinding is 
slow and expensive, though it will do the work, but care must 
be used to avoid deep scratches, as they reduce the strength of 
the metal. annealing is desirable in any case if the best physical 
properties in the froging are desired and it does decarburize the 
surface, but in order to remove’the carburized zone effectively, 
the atmosphere of the annealing furnace must be oxidizing or the 
piece must be left in the furnace a long time. The usual method 
of annealing, done for the purpose of improving the physical prop- 
erties, requires that the piece be left in the furnace but little longer 
than necessary to bring the whole mass to the proper temperature, 
after which it is removed and allowed to cool in the air. The 
proper length of time for this treatment may not be sufficient to 
decarburize the face, unless an oxidizing furnace atmosphere is 
used, and then there is danger of injuring the steel, so that the 
uncertainty of this method prevents it from being satisfactory ; 
also it does not remove any minute cracks unless carried to 
extremes. Sand-blasting is effective if used for a long enough 
time, but it does not remove the irregularities due to the cutting, 
that, having more or less of a notch shape, tend to weaken the 
piece when it is subjected to service stresses. It therefore appears 
that the best way to accomplish the desired object is to machine 
off the entire heat altered zone. 

The effect of preheating was examined next, although no 
endeavor was made to get exact temperatures, as it was felt that 
in a large piece, the preheating temperature could not be kept 
uniform during the cutting. The temperatures were roughly— 
bright red, dull red, and not quite red. Photomacrographs of 
these are shown in Figures 14, 15 and 16, and photomicrographs 
in Figures 17, 18 and 19. 

It will be noticed that in the piece cut red hot, the edge has 
been, decarburized to a slight depth, instead of being carburized. 
In the one cut at a dull red heat, there is somewhat less decar- 
burization but it is still noticeable. In the piece cut below a red 
heat, there seems to be practically no change in the carbon content. 

The probable reason for this decarburization is that the red 
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hot piece allows any surplus oxygen to act on it and combine with 
the carbon. While the cutting operation is quite efficient, that is, 
the theoretical? amount of oxygen necessary to turn the kerf metal 
into oxide is not very largely exceeded in practice, yet, the effi- 
ciency cannot be 100 per cent, so some excess oxygen is always 


Full Size 


No Darkened Edge. 


740 


Fig. 14—Macroetched Section from Billet Cut at Bright Heat. 


present. This oxygen can combine readily with the carbon in the 
. carburized edge when it is red hot as in a preheated piece, while 
in a cold piece the face of the cut back of the edge is cooled so 
rapidly that the oxygen cannot act. As the preheating is in- 
creased, so is the decarburization. 
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One peculiar difficulty was found in pieces that had been pre- 
heated. It is probably best shown in Figure 18, and consists of a 
large number of cavities in the face of the cut. They are also 
noticeable in Figure 19. They are probably due to the absorption 
of gases by the highly heated metal, which gives them out on 


Full Size 


No Darkened Edge. 


Fig. 15—Same as Fig. 14, But Cut at a Dull Red Heat. 


cooling, leaving the cavities, so that while a proper degree of pre- 
heating will prevent carburization, it introduces another difficulty 
which is just as objectionable, because these holes tend to act as 
notches and weaken the steel, although no microscopic cracks were 
discovered in the specimens heated before cutting. Again, there- 
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fore, we are’ compelled to advocate machining of the piece in order 
‘to remove such defects. 

Anpther very interesting feature from a_ metallographic 
standpoint will be noticed in Figure 18. It is also visible in Figure 
19. An enlarged view of the former is shown in Figure 20. These 


Full Size 


Still No Darkened Edge. 


Fig. 16—Same as Fig. 14, But Cut Just Below a Visible Red. 


figures show the formation of idiomorphic* crystals of iron in the 
zone just next to the edge of the cut. 
Under ordinary condition of cooling of steel or iron, it is not 


ia. 
*Idiomorphic crystals are those of regular shape. Different materials crystallize it 
different forms, that for iron being a cube. 
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possible for the grains to take on their regular external crystalline 
form, but under extreme conditions of plasticity, that is, when the 
metal is partly fused, this regular crystallization may occur. It will 
be noticed in the photographs that there are small defects in the 
center of each crystal of ferrite. These are probably small dots 
of oxide which remove the carbon from the steel, combining with 
it as CO which passes off as gas. The pure iron that is left is a 
nucleus on which it is comparatively easy for other atoms of iron 
to build up, It therefore is evident that the zone in which this 
-occurs has been very highly heated, as was referred to earlier in 
the paper, and the blowholes or cavities are also strong evidence 
of the high temperature. 

There are many other interesting phenomena that occur 
during the cutting of steel of heavy sections, but enough has been 
said to enable us to say what should be done to ensure successful 
cutting in the material considered, and we may conclude that 
1. Heavy billets should be preheated to a dull red before cutting, 
to avoid stresses set up in the cut edge. 

2. That the heat affected zone which may contain minute cracks, 
should be removed, preferably by machining, if the piece is to be 
subjected to heavy service stresses, especially if these stresses are 
alternating or induced by shock. 

3. If annealing or other heat treatment is required, it should be 
done after the cutting and before machining. 

Finally, it should be understood that none of the difficulties 
spoken of have been found in steel of less than 35 per cent C, so 
these precautions are not necessary when cutting boiler plate or 
other low carbon material. 


Shop and Employment Tests for 
Qualified Welders* 


By G. O. CARTER+ 


. Successful welding is built on the basis that the welder is quali- 
field. This is irrespective of the process, be it Oxy-Acetylene, 
Eleetric or Hammer. 

The fact that an operator has proved his ability to make a 
good weld is by no means complete assurance that he will never 
make a poor weld. But a proper test for qualification will make 
sure that the welder is capable of depositing meta! of the strength 
desired and then if subsequent tests show that workmanship was 
poor there can be a definite placing of the responsibility on the 
welder for failure to do his best. Experience has indicated that 
welders maintain a high average standard in their daily work. 

Qualification tests should be made with and on almost identi- 
cally the same materials that the welder will work with and on. 


*Presented at November Meeting, New York Section, A. W. S. 
tConsulting Engineer, Linde Air Products Co. 
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This is of prime importance as welding conditions vary where 
there are considerable differences in the thickness of the base metal, 
the composition of the metal and the composition of welding rod. 
It is of such importance that where a man who is known to be a 
good welder on certain materials is considered for welding in im- 
portant work with some other material, he should make a qualifica- 
tion test to assure good workmanship. For instance, a man who 
is a good welder on 1%-in. steel plate may be, and probably is, a 
good welder on heavy ‘cast iron, but it is obvious that the work is 
of such a different nature that the good steel welder might not be 
good on cast iron. : 

The conditions in welding light material of, say from 20 gage 

up to 10 gage, vary so from welding on 14-in. plate that check test 
should certainly be made before a welder accustomed to either 
weight of steel starts on the other. 
The question now arises as to what is a satisfactory qualifica- 
tion test. In my opinion a welder should be called upon to make a 
short test weld of from 3 to 6 in. or more and this test piece should 
be cut into strips 114 to 2 in. wide and the strips tested by bend- 
ing in a vise or over an anvil. This simple test is a very effective 
one for judging the ability of a welder. This test is, however, one 
that is a matter for the opinion of the supervisor and can only be 
evaluated with difficulty. It shows the soundness of the deposited 
metal and the amount of penetration. 

In most cases of welding on average materials the manage- 
ment would not need to carry a test any further, but if a welder is 
to work on important welding where the joint is being called upon 
to withstand severe loads an additional test is decidedly advisable. 
This may involve a real expense for testing, but when the test has 
been made and results reported everyone from the engineer who 
supervises the welding to the management of the welding shop 
and the welder will be glad to have the information. 

In many cases applicants for welding work are good welders 
with other apparatus than that to be used for the welding consid- 
ered. Therefore, if a man being checked asks to use equipment 
with which he claims to be familiar or with a different welding head 
and pressure than is specified for the job, it will be well to let*the 
applicant prove his ability (if he can) by furnishing him with the 
desired apparatus. If a man is a good welder with one type of 
apparatus, it would justify the spending of a few hours or a couple 
of days to let him learn how to handle the equipment that the man- 
agement will provide. The final test should, however, be made with 
that equipment, that material and under the conditions that will 
be met in the actual work. 

For an exact test it is desirable to have the test pieces made 
up of material of almost the same thickness and quality as the fin- 
ished work. It is also advisable to have the test pieces of such 
size that they can be compared with other tests results both in 
welding and in standard materials. 
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On this account in plate metal work test pieces should be 9 
in. wide by 12 in. long and if they are to be beveled, the beveling 
should be along a 12-in. edge. When the weld has been made 
joining two 12-in. edges, the plate will then be 18 in. long by 12 
in. wide. If the plate is of steel the test pieces can then be roughed 
out with a cutting torch so as to obtain strips for machining or 
grinding out five standard A.S.T.M. flat test pieces. If material 
is other than iron or steel, the plate will have to be cut up’into 
strips by some machine tool. 

After the plate is cut into strips each test piece is then ma- 
chined out at its central part so that the standard 8-in. test can 
be marked off over a section which will be 11% in. wide. There 
will be some excess metal at the grip as is the regular practice. In 
cutting the strips from which the test pieces are to be made, it is 
good practice to cut 14 in. off each end of the weld so that the test- 
ing of the workmanship will not be complicated by the initiation 
or the finishing of the welding operation. 

These test pieces will then be pulled in a tensile test machine 
and reports should show the elastic limit or yield point; the ulti- 
mate strength; elongation, both in 2 and 8 in., and reduction of 
area. The report should also indicate the nature of fracture and 
if failure has occurred in the weld what percentage of the area 
was not welded on account of lack of penetration or blow holes. 

In some cases the welds are ground flush with the plate, but 
it is now common practice to leave the welded zone unground on 
the flat surfaces as that is the way the weld will be in the finished 
article. The thickness of the material should be noted and an aver- 
age cross section of the weld zone should also be noted. If failure 
occurs in the weld the strength of deposited metal should be cal- 
culated both from the cross section area of the zone of fracture 
and on the basis of the cross section of the plate. If, however, 
failure occurs outside of the weld zone, the strength of a test piece 
should be calculated only on the cross section of the base metal. 

With different grades of deposited metal, different standards 
should be looked for. In oxy-acetylene welding with Norway iron, 
which is so very low in carbon as to have a maximum strength of 
about 52,000 to 55,000 lb. per square inch, a welder should develop 
a strength of weld through the weid zone of 40,000 Ib. per square 
inch, for single Vee weld or 45,000 lb. per square inch for double 
Vee. With Norway iron, the failure will nearly always occur in 
the weld, because almost any steel plate is stronger thon 45,000 Ib. 
per square inch, 

In oxy-acetylene welding with nickel steel filler of good quality 
or with high test welding rod failure should occur in base metal 
of average steel as frequently as in the weld zone. A qualified 
operator should develop at least 50,000 Ib. per square inch with 
either of these materials or, if he is an excellent, his test should 


develop approximately the full strength of the plate—60,000 to 
65,000 Ib. per square inch. 
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What the limitations should be for quailification test with 
other forms of welding should be left to those thoroughly familiar 
with the welding process being used. 

From these standard A.S.T.M. tests we get figures which 
can be depended upon to satisfy us as to the ability of any given 
welder and by building up a series of qualification tests we will be 
building up a history for the welding industry that will materially 
assist in carrying it ahead in the esteem of engineers. When a 
welder is making his qualification test, attention should be paid to 
several things that will have an important bearing on the question 
of workmanship. Whoever supervises the test should set a maxi- 
mum time within which the test should be completed because a 
welder should be expected to do a certain minimum day’s work. 
Attention should also be paid to the size of the welding head which 
is used for the test work. Manufacturers of blowpipes, will, un- 
doubtedly, specify a certain welding head for any given thickness 
of metal and it is advisable to have a test conducted when the ap- 
paratus is used under the conditions considered most satisfactory 
by the maker of the equipment. 

Experienced welders know that by using a very carefully ad- 
justed flame, with gas pressures as low as can be carried and still 
permit operation of the torch without backfiring, a very high qual- 
ity weld can be made. Such men also know that by taking their 
time they can make a better weld than they generally average. The 
qualification test should not be intended to show what is the very 
best that a man can do, so much as what he can be counted on to 
do under working conditions. 

Thus, by having the welding heads as called for by the equipment 
makers and using the pressures specified by them and insisting 
upon a commercial speed of welding a test piece will be ‘made 
which gives real information. 

We can rest assured, moreover, that if a man makes a very 
satisfactory test piece, even if he has worked a little slower or with 
a slightly different flame than is his general practice, we will be 
very much better off than if he did not make a satisfactory quali- 
fication test of any kind. 

From consideration of the above it is easy to see that we may 
divide the work into at least two categories. One is work which 
must be of the very best quality; here it is important to have the 
full qualification test and it will be satisfying to everyone to have 
such tests supervised by competent inspection laboratories. For 
_ the other class of work where life is not endangered by failure*of 
a joint, it is advantageous to have a good check on welders’ ability, 
but the simpler test which is made by cutting the test piece into 
strips and bending them in a vise is quite sufficient. 

The history of the welding process where real qualification tests 
have been utilized over a period of years is so satisfactory that we 
can truthfully say welding is equal in quality to any other type of 
joint and, of course, in tightness is far superior. 
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Welding and Cutting in the Mechanical Shops 
on the Santa Fe* 


By A. PATTERSONT 


The history of fusion welding and cutting on the Santa Fe 
begins about the year 1908, when experiments started with the 
oxy-acetylene flame, and it has grown through these years until 
today wherever metals are worked, even to our B & B and similar 
gangs, a welding and cutting outfit is part of their equipment. 
It has grown so rapidly that in one shop the ratio of welders in- 
creased 14 to 1 over a four-year period. Our present welding or- 
ganization consists of a welding supervisor, a system official with 
offices in Topeka, Kansas. A corps of instructors, furnished by 
a service company, constantly moves over our lines, and in shops 
large enough to warrant such, a foreman welder is employed. Our 
test department, in conjunction with our welding supervisor, works 
out the technical side of our welding problems. 

Of course, the early experiments resulted in many failures. 
I can vividly recall years ago when the oxy-acetylene flame was 
in its infancy, a certain man endeavored to weld the tubes to 
the tube sheet of an old superheater condensor. He worked with 
a welding flame about six inches long, knowing little at that time 
of any such thing as a neutral flame, and as he would weld one tube, 
the tube just previously welded would pull loose with a bang. He 
worked many hours over this job, and as fellow workers were 
making a sport of his efforts he was about to give up in despair 
when a wonderful thought crossed his mind. Goaded by the jeers 
of his fellow workers, that night, when all were in bed he slipped 
back to the shop, opened the condensor and filled it up with a very 
liberal dose of sal ammoniac and water. It was several days be- 
fore the condensor was tested, and by that time the sal’ammoniac 
had: performed its work nobly; it had rusted the inside' of the 
condensor so thoroughly that it was declared O. K. and this man 
was pointed out in the shop as the man who had so successfully 
welded the tubes in that condensor. Of course, a job of this nature 
could not hold up long, and welding today is paying the price 
by the prejudice of men gaining their knowledge of welding fail- 
ures where in many cases the welding had been really performed 
by sal ammoniac or some kindred agent, and the welding process 
itself misapplied. 

At this time little was known of the proper application of 
the different processes; little was known of the proper preparation 
of work to be welded; the welding rods were poor and little atten- 
tion was paid to the effects of the weld heat on certain metals. 

*Presented at San Francisco Section meeting, October, 1925. 
tWelding supervisor, Atchison, Topeka & Santa Fe Railway Company. 
29 
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However, as time went on and failures occurred and successes 
were recorded, it led to a new idea and the Santa Fe management 
saw the necessity of appointing a welding supervisor, a system 
official, a man conversant with the needs, the problems, the possi- 
bilities, and limitations of the welding science; so this man was 
appointed and he compiled a welding folio, a manual based on 
successful operations and sound engineering judgment. A copy 
of this folio is placed in the hands of all supervisors under whose 
immediate supervision welding operations are performed. The 
forward page of this folio reads: 

“To all Mechanical Department Heads: This folio describes 
methods of making repairs by the Oxy-Acetylene and electric arc 
processes. Any recommendations for revisions should be sub- 
mitted by the Mechanical or Shop Superintendent. When changes 
or revisions are made, sheets will be sent out to all holders of 
the folio and discarded sheets must be removed and sent to Super- 
visor of Welding Equipment for cancellation. Officers will see 
that. the instructions contained herein are complied with.” 

This sheet is signed by Mr. John Purcell, our head mechan- 
ical official. 

So you can see this gives us an opportunity to suggest 
revisions, making it possible for any one having an idea of merit 
to have it written into the folio. As developments are made in 
the welding field new pages are distributed covering these devel- 
opments and thus we are kept up to date. This folio gives us 
a blue print and printed instructions covering every standard 
operation on a locomotive or car; for example page 10 of our 
folio described the method of welding half sides and door sheets 
in locomotive fireboxes. 


Preparing Half Sides and Door Sheet for Autogenous Welding 


When removing the old portions of fire box sheets, the hori- 
zontal lines of weld should be centrally located between rows of 
staybolts. Lines should be drawn to a straight edge and plainly 
. eehter marked so the cutting operator can work to a straight line 
which minimizes the work of fitting new sheets. The operator 
should hold his torch so that the cutting nozzle will point down- 
ward approximately 45 degrees, to bevel the sheet and to elimi- 
nate excess chipping. 

When new plates are being fitted they should be bolted in 
place and strut bolts used to hold them in position; seams should 
have not more than 3-16 inch opening at the bottom of Vee of 
seam and beveled per sketch 1-A. Should the new plate being 
applied to firebox have two horizontal seams, that is, a welded 
seam just above the mudring on account of the lower portion of 
the old firebox at mudring being in a good condition, the plate 
should have a 1-16 inch opening at the top horizontal seam and 
3-16 inch opening at the bottom seam and tack welded every 12 
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inches, each tack weld being approximately 4 inches long, then 
proceed to weld all intermediate spaces alternating from the 
center space to the next space, using what is known as the back 
step movement and proceeding in the direction most convenient 
to prevent drawing the sheet out of line. After the bottom seam 
has been welded the sheet will have drawn approximately 1-8 
inch and it may be necessary to chip a small portion of the plate 
applied to secure the proper opening for welding the top seam, 
conducting the welding in the same manner as explained for the 
lower seam using the back step movement. The vertical seams 
should be tack welded in a similar manner as explained for the 
horizontal seam using the back step movement until all inter- 
mediate spaces are entirely completed releasing strut bolts before 
the weld becomes cold. 


Method of Welding Broken Frame 


When frame is broken, same must be expanded to 1-16 in. 
when electrical process is being used. Start at the bottom part 
of scarf. Apply one layer of metal, and same must be brushed 
thoroughly with wire brush before proceeding with the next layer 
of metal. After center section of frame is welded, two welders 
may be placed on same job, one on each side, working from the 
bottom up. Always be sure to reinforce welds 20 per cent when 
same can be done. Be sure to remove wedges and jacks when oper- 
ation is complete, in order that it may contract equally. When 
frame is broken, as per figure 2, same must be expanded at least 
1-16 in., when electrical process is being used. Apply 1-4 in. plate 
as shown at letter A. Fill center section of frame, being sure to 
brush each layer of metal as it is being applied. Start welding at 
bottom, proceed through the center of frame, to top, then return 
to bottom; deposit another layer of metal and repeat process until 


weld is complete, as shown in sketch (finished weld). Manufac- . 


turer’s “A” wire, grade No. 6, to be used in connection with this 
process, machine set at 140 to 145 amperes. 

When frames are to be welded by gas welding, No. I 
rolled steel must be used. Always be sure expansion necessary 
is allowed, then pre-heat frame until orange color appears. Then 
proceed with two welding blowpipes, one on each side of frame, 
welding center section first, and continuing from center out until 
complete. Be sure and reinforce weld 20 per cent when same 
can be done. Always remove jacks and wedges from parts ex- 
panded immediately after operation is completed, so as to allow 
contraction. 


Rules for Welding Flues to the Back Flue Sheet of Locomotives 


Flues must not be welded to the back sheet until the loco- 
motive has made at least one trial trip or has been fired up at 
least ten hours. 
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It is preferable to make several trips before welding, pro- 
viding this can be done without loss of time or increased expense. 


Method of Welding Flues in Sheets 


Flues are to be set in the regular way, as per page 14 of 
the Locomotive Folio. Flues must be sand blasted or roughed 
with a roughing tool, to remove any scale from the flue beads 
or sheets. Copper must not be allowed to project from under 
the flue beads, Be sure that flue sheet is free from grease or 
dirt, fill boiler with warm water, about 100 to 125 degrees, to 
above the top of the flues. Begin welding at top row of flues, 
weld across the row, then fake the next row down, and so on 
‘until all are finished. Start the weld at the bottom of each 
flue, follow up one side to the top, then the same process on the 
opposite side. Set machiné at 125 to 150 amperes; use 5-32 in. 
welding wire on superheater flues and 1-8 in. wire on small flues. 

NOTE: 5-32 in. wire may be used on small flues when 1-8 
in. wire is not available. Welders should try to deposit the weld- 
ing metal so that it conforms to size and shape of Standard flue 
beads for size of flue being welded. Avoid applying more weld 
than necessary. 

When flues which are welded in the back sheet begin to leak, 
the old welds of the leaky flues should be entirely removed, the 
flues thoroughly worked with expander and beading tool and then 
rewelded. It is not good practice to patch a weld on a flue; all 
the old weld should be removed. 

When welding flues that have not been previously welded, 
but have been in service for some time, flues should be thoroughly 
expanded and beaded and sheet sand blasted or roughed with a 
roughing tool, shown on plate No. 27, the boiler filled with water 
and welded the same as for new flues. 

The first year after flues on all locomotives on the Santa Fe 

were welded, the engine failures due to flue failures were reduced 
75 per cent. Richmond, California; San Bernardino, California; 
Topeka, Kansas; Albuquerque, New Mexico; Cleburne, Texas, or 
into which ever shop you go, you will find these operations all 
performed in the same manner and that is just as I have read 
them. 
; So you can see a skilled operator working under formulas 
like these has little opportunity for failures. Our Welding Super- 
visor, boiler inspectors, mechanical inspectors and others are 
constantly checking our work and, of course, criticizing any de- 
parture from the folio. 

An interesting part of railroad welding today is the recla- 
mation of freight car castings. These castings are reclaimed on 
the Santa Fe under the following rules as outlined on page 3 of 
our folio. It reads: 

“In the year of 1924 there were 5744 truck frames, truck 
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bolsters, body bolsters, and side frames welded and 119 failures 
reported. Of these 119 failures 18 were welded on our own lines 
and the balance on other railroads, or not stenciled.” 

Under the present state of development, the Santa Fe recog- 
nizes certain limitations in fusion welding and these are described 
in our folio. 


Rules Covering Welding and Handling of Car. Castings 


-(1) Car castings with fractures in tension members should 
be forwarded to central points for welding and annealing as 
follows: 

Shopton for Eastern District, Eastern Lines. 

Topeka for Western District, Eastern Lines, including Wel- 
lington and Hutchinson. 

Albuquerque for Western Lines, Northern and Southern 
Districts, including Gallup and Winslow. 

San Bernardino for Coast Lines. 

Cleburne for Gulf Lines. 

(2) All worn castings such as side frames, truck frames, 
or bolsters can be welded at local points. 

(3) All defective compression members can be repaired by 
autogenous welding at local points. 

(4) Castings which appear to be porous at a point of frac- 
ture should be given careful consideration and should not be 
welded if metal appears to be 50 per cent porous. (Fractures 
in any tension members of over 40 per cent of the total area 
through the section at point of fracture should not be. welded.) 

(5) Coupler heads which become defective such as fractures 
in back wall, knuckle lock hole, and inside face cracks can be 
welded. (a) Elongated and fractured knuckle pin holes in coupler 
heads must not be welded. 

(6) Worn coupler shanks may be built up solid to the original 
thickness. 

(7) Coupler knuckles may be built up only at heel when 
worn and must conform to standard gage. 

(8) Bent coupler bodies may be straightened in blacksmith 
shop. 

(9) All coupler bodies or knuckles which show to be porous 
at pin holes must not be welded. 

(10) All worn drawbar yokes may be built up by the autoge- 
nous welding process to the original thickness and annealed. 

(11) Exception to the preceding rules. 


Rules Covering Welding and Handling of Car Castings When 
Necessary to Avoid Delay to Cars Under Load 


Castings which are fractured in tension members less than 
40 per cent of the total area through the section at point of frac. 
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ture may be welded at local points, provided the castings are not 
porous and that the castings are removed from car, welded and 
annealed. 


NOTE: When furnace is not available for annealing, castings 
must be annealed in a wood fire, using scrap lumber for annealing 
fire, heating the casting to 1400 to 1500 degrees Fahrenheit and 
allowing same to cool in the atmosphere. 


(12) Car castings shipped in from outside points must be 
used at point where welded; however, any surplus of such castings 
may be returned after being welded and annealed to outside 
points from where they were received. 

All points should use repaired castings when they are avail- 
able. 

All rewelded castings must be restenciled and old identifica- 
tion marks removed. 

Each individual weld must be stenciled per instructions. 

1208 Forms must be furnished for all welded castings placed 
under cars and showing all information as per instructions printed 
thereon. 

Many will ask you which process is the best, which you 
prefer, and why. I am going to ask you, Mr. Master Mechanic, 
which do you prefer? A lathe or a boring mill, a milling machine 
or a drill press, a planer or a shaper; and you, Mr. Boiler Foreman, 
which do you prefer? A rivet or a patch bolt, a stud or a plug? 
You prefer which ever suits that particular job you desire to 
accomplish. It is results you are after. If you had a heavy job 
to perform which would require a deposit of 200 pounds of weld 
metal, then you would prefer the thermit. If you desired to plug 
a small but deep hole in a large steel casting, then you would 
prefer the electric. If you desired to braze a collar or a copper 
pipe your choice’ must be the gas. It isa parallel case. They 
are all tools best adapted to different. operations. 

Another big subject is the qualification of a welder. One 
of the biggest electrical men of California recently said to me, 
“Welding is a science as great as that of electricity.” Mr. Service 
Supervisor of Welding Equipment on the Santa Fe, in a paper 
read before the Chicago Section of the American Welding Society, 
said, “As early as 1908, even at that time while fusion welding 
was but little understood, it was realized that this type of tool 
for use in repairing and building up might be a wonderful help, 
but could easily be made a two edged sword which if not properly 
controlled would do so much harm that it would offset the advan- 
tage which would accrue from its use.” Granting these two 
statements to be true, put a man on a job with a tool like Mr. 
Service speaks of, working at a business that is as much of a 
science as electricity, then this man must be a careful, intelligent 
man under a capable supervisor. On the Santa Fe every welder 
is required to submit to the test department a monthly test plate. 
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This plate is broken and analyzed and the welder’s weak spots are 
pointed out to him. 

Are you still willing, Mr. Master Mechanic, when you have 
a welding job open, to bulletin the job and give it to any mechanic 
in the shop whose seniority entitles them to a preferred job, or 
have you some definite procedure that unmistakably informs you 
that the applicant is capable? You spend four years to make 
a machinist, a boilermaker, or a sheetmetal worker. Do you 
honestly think you are giving your welding needs the same 
consideration? 

I contend that in railroad welding today there is a vast 
variance, and to explain my contention I am going to quote a 
few extracts from a government inspector’s report _on two boiler 
explosions. The first boiler had a welded fire box crown sheet. 
The inspector’s report says: “The rupture extended down to 
between the 10th and 11th longitudinal rows of radial stays, from 
the center of the crown sheet through the solid plate just back 
of the riveted seam of the flue sheet until it reached the left side 
sheet seam which connects the crown and side sheets. This seam 
was autogenously welded, the tear then followed this seam, the 
entire length of the side sheet to the door sheet then followed 
through the seam which connects the door and crown sheet 
shearing the rivets in this seam to the right side sheet crown 
sheet seam, from the right back corner of the right side sheet 
seam which is autogenously welded. It tore through this seam 
along the right side to a point 36 inches from the back flue sheet. 
In other words, the entire crown sheet was blown down, the 
rupture following every available welded seam.” Judging from 
my own welding experience I know something was faulty about 
that seam. 

On the other explosion which happened on the Santa Fe, 
the inspector says: “The transverse welded seam of the crown 
sheet patch extending through the overheated section of the crown 
sheet held, the welded seam between the door sheet and crown 
sheet held, but the door sheet ripped open a distance of 40 inches.” 
Now, Mr. Master Mechanic, if you have a case of low water on 


* an engine turned out of your shop, which kind of a report do 


you want to read about your welded seams? And you must have 
welded seams if you are keeping abreast of the times. Have 
your pressure welding performed under a capable supervisor and 
don’t be misled by every man that calls himself a welder simply 
because he can light a torch or draw an arc, and in conclusion 
let me leave this to you: 

Worry kills men; fusion welding properly executed kills 
worry. 
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Welding As Applied to Track Maintenance* 
By C. J. BERGUNDTHALT 


Welding has become a very valuable factor in the maintenance 

of railroad track material, and the Southern Pacific Company was 
one of the pioneers in the development of this economical prac- 
tice. As early as 1913 the Seuthern Pacific built up two cross- 
ings by the oxy-acetylene process, one located at 6th and Townsend 
Streets, the other at 5th and Bryant Streets, San Francisco. This 
work proved so satisfactory that a few crossings and frogs were 
built up as a further experiment in freight yards and other loca- 
tions of slow speed track. Up to this time the tonnage was such 
that the wear on track material was quite: unimportant ‘compared 
to what occurred later under much heavier traffic. 

During the year 1915 about 14 million gross tons were han- 
dled over the Sierras.: During the year 1917 about 22 million 
gross tons were handled over the same track and practically the ~ 
same rail. This showed an increase of 57 per cent in just two 
years. The Motive Power Department was compelled to increase 
the efficiency and power of the locomotives for such enormous in- 
crease of traffic. Prior to 1915 the company operated their trains 
mostly with locomotives such as the Pacific, Consolidated and Ten- 
wheel Types, drivers weighing from 141,000 Ib. to 194,000 Ib., ex- 
cept in mountain districts, where Mallets-Consolidations and a 
few Mallet Moguls were used. But when the rapid increase in 
traffic in 1916 and 1917 demanded more power, the company pur- 
chased about fifty 2-10-2 type locomotives, drivers weighing 273,000 
Ib. Because of this increased weight of power and traffic, a great 
many rails developed battered ends. During this same period there 
was an extreme shortage in labor and high cost of material. These 
prevailing conditions compelled the maintenance department to 
devote their greatest attention to labor-saving devices and meth- 
ods of reclaiming material. 

As I have previously stated, cropping the rail was the method 
used in repairing battered joints. However, this involved far 
too much labor and interference to traffic, and some other method © 
had to be developed to take care of the situation. 

It was then decided to build up the battered ends by the oxy- 
acetylene process. As a result, some 5000 battered joints were 
welded on the Salt Lake and Los Angeles Divisions in 1918. 

This work proved so satisfactory that the company increased 
its welding forces to a present organization of about eighty men, 
including welders and helpers. Up to the present time the South- 
ern Pacific Company has built up approximately 250,000 joints. 
The cost has been reduced about 55 per cent from 1918 to the 


*Presented at San Francisco Section meeting, October, 1925. 
tTrack welding supervisor, Southern Pacific Company. 
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present time. Last year 75,000 joints were repaired, covering 
about 1400 miles of track. The amount of money involved would 
have renewed only about 13 miles of track or would have reclaimed 
only 85 miles by the old method of cropping, redrilling and relay- 
ing the rail. In addition to this, all delay in traffic was elimi- 
nated. 

Not only does welding reclaim the rail, but it saves ties, spikes, 
angle bars and bolts from wearing. It also saves labor in main- 
taining a smooth riding track. Train movements passing over 
the battered joints cause an excess amount of vibration which 
works the ballast from under the ties, thus developing a low joint. 
Battered joints cannot be tamped up. 

We have made every effort to obtain the best welders. At 
first it was difficult to get them to go to work in remote sections 
of the line. But that difficulty has been overcome, and all our 
welders are now thoroughly trained and efficient in their line of 
work. The quality of work has improved as rapidly as the cost . 
has decreased. 

Each division has a gang of welders consisting of from 2 to 14 
men. Where more than one welder is operating, a lead welder 
is employed toe take charge of the outfit. These gangs are housed 
in outfit cars which are moved from one location to another, keep- 
ing the men close to their work at all times. Each welder is 
equipped with a complete welding outfit. 

Before the welder starts to build up joints, the section forces 
close up excess expansion and apply rail anti-creepers to the track, 
tamp up the ties and renew the angle bars if necessary. The welder 
then builds up the joint in the following manner: The parent metal 
or rail contains a certain necessary percentage of carbon. When 
the welder applies his torch and heats the metal to a molten con- 
dition, this molten metal coming in contact with the atmospheric 
oxygen decreases the carbon content because of the oxidation that 
takes place. To overcome this, a welding rod is used, made up of 
some alloy like nickel to take the place of the carbon lost. We 
use nickel welding rods and find them ideal for this work. After 
the welder has deposited sufficient metal on the rail to bring it 
to its required level, the molten metal is allowed to drop in tem- 
perature until it is cherry red in appearance. It is then hammered 
to produce a closer grained metal, and to give the rail its proper 
shape. Finally it is smoothed up with a “flatter.” 

We do not build up frogs, switch points or mates in main 
line track, because they are subject to special track stresses where 
the welded metal would not be adequate. Fast train movements 
cause a great amount of side motion when passing over switches 
and frogs, making it necessary for the thin metal at the points 
to possess a great tensile strength. This cannot ordinarily be 
obtained by welding because the structure of the metal does not 
allow a high tensile strength. As I have stated, rails and other 
materials, such as frogs and switches, are made up of high car- 
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bon steel, and its chemical composition is such that when the 
metal is in a molten condition it is hard to handle; in fact, it at- 
tracts atmospheric oxygen to such an extent that the carbon con- 
situents evaporate very rapidly. The built-up metal does not have 
the same physical or chemical composition as the parent metal. In 
the thin portions of switch and frog points there would be danger 
of the weld breaking at the point of fusion. 


You may ask why these conditions do not apply to battered 
rail ends. 


The reason for this is that the ends of the rails are largely 
subjected to impact and compressive stresses; they do not require 
the tensile strength of the switch and frog points. The portion 
built up on the rail end with nickel steel has good wearing quality 
and compressive strength. Furthermore, the rail end has a larger 
mass and gives a better base to build up on than the thin point of 
a switch or frog. 


However where the movements of trains are very slow, such 
as in freight yards and terminals, we buiid up a great many frogs 
and switch points. In these locations the company also uses frogs 
and switches removed from main line track and reclaimed by 
welding. 

In addition to gas welding, considerable work has been done 
with the Electric-Arc process. Three years ago the company 
purchased a gas engine generator outfit, which has worked con- 
stantly in Los Angeles, building up battered joints and manganese 
castings, such as frogs, crossings and switches. An additional ma- 
chine was purchased recently, which is operating on the East 
Bay Electric Division, building up battered joints. About two 
years ago 100 joints were built up by this process, on high speed 
main line track of the Sacramento Division as an experiment. 
The results have led the company to venture further into this 
method of welding. 


A special procedure is required in building up worn manga- 
nese castings. This is done as follows: Before the operator de- 
posits any metal, he grinds the portion of the casting to be built 
up, removing all defective metal and obtaining a smooth and solid 
foundation. He then uses an electrode containing from 12 to 14 
per cent manganese. This electrode is coated and is applied as the 
positive electrode, making the casting negative. After the metal 
of each electrode is deposited, it is quenched with cold water. 
Manganese steel has peculiar properties, and if allowed to cool 
slowly will become brittle and hard and in a short time will dis- 
integrate and ftake off. After the metal has been cooled, it is 
hammered, stretching the metal as well as loosening the coat- 
ing that flowed off the electrode on the deposited metal. It is 
then cleaned with a wire brush and is ready for the application 
of another electrode. By following this method, the part built up 
will have great ductility and wearing qualities. 


| 
Ag 
3 
4 
LEYS 


1925] DISCUSSION RAILROAD WELDING PAPERS 39 


We have expanded our welding practice to cover other 
branches of work in addition to the repair of track facilities. For 
example, the steel plate roofs of large oil storage tanks have been 
welded to make them gas-tight. This has been accomplished with 
much less labor and expense than would have been required had 
they been riveted. 

In conclusion—the process is being applied to an ever-increas- 
ing field of usefulness; in conditions to which it is particularly 
adaptable; where it gives a result which could not be secured by 
other methods; and where it constitutes a most valuable, eeonomi- 
cal and efficient facility. : . 


Discussion Papers, “Welding and Cutting in 
Mechanical Shops of the Santa Fe” and “Weld- 
ing as Applied to Track Maintenance.” 


President McKelligon: Wish to thank you, Mr. Burgundthal, for 
your very fine paper. The subject is now open for discussion. 

Mr. F. L. Perkins: Welding has done more to reduce the scrap 
pile than any other invention that we ever had. It is a method that 
if properly handled will reduce the cost of operation very materi- 
ally, but we must have good welding metals, operators and super- 
vision. Much depends upon the supervision. When arc welding 
was first introduced, attention was drawn to the perfecting of a 
material that would give the best results—they had found that one 
material would not do for all welding—the engineers spent some 
tirhe experimenting and today we have welding materials for the 
different metals. If you have a steel of 18 point carbon and 45 
point manganese that you want to weld, you must use a -welding 
rod of approximately 22 point carbon, 75 point manganese and 
some copper. In passing through the high heat of the arc, part 
of the carbon is burned out, part of the manganese is burned out 
and all of the copper, leaving a metal of about 19 point carbon and 
about.50 point manganese and no copper, which would be about 
the same as the parent metal so it is seen that to produce a finished 
job and leave the metal strong and ductile you must have a good 
welding metal. If you do not have that you will either burn the 
parent metal or deposit something on top that will slack off. A 
welder of today must have some knowledge of the different points 
of fusion and he can depend on the manufacturers of welding 
metals to supply him with the kind he needs for his particular pur- 
poses. Our mistake to a great extent today and heretofore is to 
consider that a welder is a welder on his say so, give him a torch 
and start him out. We are trying to eliminate that state of affairs 
but we will never do it if a man is permitted to pick up a torch or 
an electrode who does not know what he is doing, and it is hard 
for the supervisor to watch every move because the supervisor 
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nowadays has a great many things to look after, but there should 
be supervision to know what metals are being used and that gas 
is not wasted. Many a man wastes more gas than he can save by 
the job he is doing if he does not know the size of tip to use. If 
everyone concerned with welding will interest themselves enough 
to make a little study of the heat required and learn something of 
metallurgy, we will get results. We cannot expect the ordinary 
welder to be a metallurgist or an electrical engineer, but if he un- 
derstands sufficiently to do what he is told we will be able to still 
further cut down the scrap piles. 

Mr. Wilson: I think we are most fortunate in having with us a 
man like Mr. Perkins who can look back in his own experience and 
view the progress in the history of welding. 

I have also been interested to hear these railroad welders all 
agree that the factor of greatest importance is this matter of train- 
ing welders. It is just that point particularly that we are trying 
to put over with the A.S.M.E. They haye formulated their code 
on the basis that there is going to be some poor welders, and that 
the code must be so conservatively framed so that the poor welder 
cannot do any damage. We believe that to be a wrong theory. Mr. 
Patterson has told of their tests. Mr. Burgundthal has told of the 
training of their welders and I believe we can get competent men 
to do our welding, hence it is necessary to formulate a code to pro- 
tect against incompetent welders. That can be taken care of by 
proper supervision. 

Mr. J. P. Flood: I would like to ask Mr. Burgundthal if in the 
process of building up battered rail. ends by the oxy-acetylene 
method, it is any different from building up any other similar job? 

Mr. Burgundthal: No, I cannot say that it is. 

_ Mr. H. C. Venter: Mr. Patterson talked about welders—they 
should not be machinists, blacksmiths or boilermakers—I say they 
might be either. Question comes up—which is best? Oxy-acetylene 
or electric—I believe they are both good but the nature of the job 
must determine which method is best suited. 

The thought has entered my mind that the railroads do not take 
full advantage of the opportunity to reduce claims for damage on 
certain shipments by reason of repairs that can be made by weld- 
ing and perhaps do not realize how much is saved in that manner. 
I know on our road we are saving a good deal in freight damage 
claims that way, and I must say that both the acetylene and the 
electric processes have helped to reduce the claims to a great extent. 
It was only a year ago that the power shortage existed in California 
—there was a large condenser shipped over our line from Tennessee 
—it was valuable in that it cost in the neighborhood of $12,000.00, 
and it was almost a matter of life and death to the power company 
who were waiting for it—they must have it by the 1st of July— 
it was needed to distribute the power to the farmers and industries 
to pump the water so badly needed by reason of the dry spell. This 
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casting had been broken in transit. We were sent to look it over 
and say what could be done with it. The shippers would only ac- 
cept one sort of weld—the acetylene—telegrams passed back and 
forth between the company and this firm in Tennessee and they 
insisted upon the acetylene weld. Finally they were told we would 
take the responsibility if they would let us use the are weld and 
they consented. The job was successfully accomplished and they 
accepted it. That is only one of the many valuable ways in which 
the railroad companies are helped to reduce damage claims through 
various forms of welding. 

Mr. Rennick: We do not work with a folio except in boiler work. 
The other work is prepared in a careful way and we are careful 
about the welders we put on a job. We move the men along to more 
important jobs as the men themselves progress. All our welders 
have to weld a test plate. The best men are kept on pressure work. 

Mr. J. P. Flood: I would like to ask Mr. Burgundthal if the 
method of using oxy-acetylene in building up battered joints is 
common practice or is it patented? 

Mr. Burgundthal: Common practice. It is not patented that I 
am aware of. 

Mr. H. C. Venter: I would like to ask Mr. Patterson if they have 
any way of checking the welding work on their boilers? Can they 
go back in event of trouble and ascertain when and by whom the 
welding work was done? We have a log book in which we keep all 
necessary data so that in case of need we can determine just when 
and who did the work. 

Mr. Patterson: All our welding is recorded on our boiler charts. 
We know just when and where and by whom the work was done. 

Mr. Wilson: We do a great deal of welding on our oil lines where 
any failure would be extremely important. All welders who do that 
kind of work for us, and the best men get the most important jobs, 
are given a number which is never duplicated. Every few feet 
they stamp that number, so if there is any failure we know just 
where to place the blame. I am glad to say that we have never had 
occasion to make use of these numbers. We have had at times over 
300 welders, and we have never had a failure. 

Mr. Perkins: I might add something to that. While we do 

keep a record, we have not had a failure on a locomotive boiler. 
Our welders are well trained, and’ while we keep the chart rec- 
ord, it has never been necessary to refer to it for the purpose of 
ascertaining who was responsible for a failure. 
. Mr. Binkley: Mr. President and Gentlemen: The street railways 
are using welding quite extensively both in street work and in the 
shops. They have built up joints for a number of years. They are 
also welding the joints which they can do successfully where the 
tracks are buried. In Chicago, one of the earliest cities to inaugu- 
rate the practice, practically all the joints are welded. 

President McKelligon: Mr. Perkins referred to the scrap bins 
being depleted due to activity in welding. The Stores Department 
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have a great deal to with the scrap; it is at the scrap bins that 
the defects or the wearing qualities of materials develop. Former- 
ly, it was not possible to repair certain materials by any means at 
hand and it was necessarily sold as scrap. Since welding by the 
various methods has been generally adopted at all of our scrap con- 
centration points, such material is again returned to service. 

E. J. Becker, General Stores Inspector, Southern Pacifie Co.: 
Have listened with great interest to the remarks of the previous 
speakers pertaining to the technical side of welding. However, be- 
lieve it would be of interest to members and visitors of our club to 
briefly outline a few of the activities which are being accomplished 
through oxyacetylene welding by the Store Department at its recla- 
mation plants. 

First, due to the geographic location of our railroad, district 
stores are located at Sacramento, West Oakland, Los Angeles, 
Brooklyn and El Paso, to which points scrap accumulations of all 
kinds are shipped and at which points reclamation plants are main- 
tained. Scrap at these various points is sorted by expert work- 
men and in sorting they seldom, if ever, miss picking out a piece 
of material which can be reclaimed either by welding or through 
other methods which may be made serviceable for future use. 

To better illustrate what is being accomplished by oxy-acetylene 
welding, will state that during the year 1924 at reclamation plant, 
Sacramento District Store, we reclaimed through method of acety- 
lene welding: : 

1452 Couplers ............. Scrap Value ............ $ 1,353.11 
| Total Cost to Reclaim 
(Material and Labor).. 8,910.20 


Total Cost to Reclaim..... 5,000.76 

356 Switch Points.......... 584.11 
Total cost to reclaim...... 2,558.20 


or a total saving on these three items during year 1924 of 
$27,949.16, and during the past five and a half years we have re- 
claimed by oxy-acetylene welding at reclamation plant, Sacra- 
mento District Store a total of 

2286 Switch Points, 9506 Coupler Heads, 17,204 Knuckles, 
which resulted in a net saving to our company of over $250,000. 

In addition I might state that notwithstanding the vast number 
of items which are welded daily we have not received a complaint 
on any of the work turned out, and believe that this is particu- 
larly due to the fact that each welder not only takes an active in- 
terest in the work which he is handling, but also is required to 
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mark each coupler, switch point, etc., with his initials and the date 
the work is performed. 

President McKelligon: Thank you, Mr. Becker. I might say at 
this time for the general information of all, that the question 
might be raised that such material is not as good as new material, 
but from our observation and records in connection with failures 
of such materials we feel that the value of new material is the 
only correct way to figure the savings developed. 

William Brown, Brown Bros.: I feel a little out of place in talk- 
ing before a railroad club because I am not a railroad man, but 
after all is said and done, welding is welding, no matter where 
you find it and the general rules will apply. 

Our own particular field is job welding and marine welding. 
Our welding operations on boilers on vessels are controlled by the 
Federal Inspection Service. Federal.inspectors pass on a job be- 
fore we do it, tell us how far we may go, watch the work. and 
inspect it after it is completed. They are very particular—they 
have to be on account of the particular hazard involved. 

The rules for welding marime boilers are no different from any 
other boiler. The main thing is to get a competent welder on the 
job and we find that the men: who go home to their families, re- 
main with them and show up on the job in the morning, are 
steady men, with steady habits and do good work. Men with 
previous mechanical habits and training have an advantage in 
a general welding shop because we have so many different kinds 
of jobs, obstacles to be surmounted, considerable judgment to be 
used, and a man must be physically fit. 

I noticed in a magazine that the Santa Fe had issued a folio on 
welding and wrote to Mr. Serviss requesting a copy, which was 
kindly supplied me. I have never read anything that is so com- 
plete an authority on welding and it should bring about a uniform- 
ity in railroad welding that I do not believe could be gotten in any 
other way. 

The welding in a job shop is alittle different from the welding in 
a production shop. In a job shop you get anything and everything 
to weld. Some of the jobs you have toturn down. A man brought 
a broken crankshaft to me but I told him to get a new crankshaft. 

Proper supervision is essential. A welding torch is a dangerous 


’ tool. We had a rather clever man working for us on a vessel, the 


rivets had been marked out for him but he went along the whole 
line and cut through the hull just above the water line. We were 
in a jam and it looked like a dry dock job, but we overcame the diffi- 
culty by electric welding. I would like to ask Mr. Burgundthal 
what character of metal he uses in electric welding? 

Mr. Burgundthal: A high carbon rod. 

Mr. Brown: I would like to ask Mr. Patterson if they roll the 
tubes after welding? 

Mr. Patterson: No, we do not. 

Mr. Wilson: We are building a reservoir out near Antioch and 


= 
q 
§ 
> 
igh 
tt 
q ~ 
Pa 
f 
q 
q 
‘ 
— 


44 JOURNAL OF THE A. W. 8S. [December, 


running a 16-in. line through the bank to take the oil in and out. 
On the strength of that line will depend upwards of $3,000,000 
worth of oil. Two of our best welders worked on that job; the 
welds were hammered and annealed. We had this line, 16-in. pipe, 
about 150 ft. long, in place but the contractor decided to make a 
change in the layout, hitched a tractor to it and pulled it out of 
place—one end was on the floor of the reservoir and the other on 
the bank with no support in between—but the line did not break. 
That speaks well for the strength and durability of the welding. 

Secretary Woller: I think to make the meeting complete, men- 
tion should be made of the service that the welding manaufacturers 
have been to the railroads. Their representatives get around to the 
different shops and they tell about what is going on on the various 
railroads. We do a great deal of welding and much of it is based 
on information that is handed us without cost by the representa- 


tives of the several organizations and I think they should be given 
credit for it. 


Mr. Wilson: I will try to respond on behalf of the manufactur- 
ers. The Welding Society has tried to foster that spirit: There 
was a time when the man handling gas welding tried to show that 
electric welding was no good, but that day. has gone and they 
realize there is plenty of room for both methods. 

President McKelligon: I quite agree with Mr. Wilson and Mr. 
Wollner as to the service men, not only in the welding but in all 
other activities they have been of great service. 


Current Welding Literature 


‘ane of Electric Are Welding to the Fabrication of Structural Steel. 
A. G. Bissell, The American Architect (October, 1925). 

Are Welded Post Caps. The Welding Engineer (November, 1925), pp. 25-6. 
mp Structural Steel. The Welding Engineer (October, 1925), 
ol. pp. 

Are Welding Successful on Drill Stems. Wm. J. Chesak, The Welding Engi- 
neer (October, 1925), pp. 33, 36. 

Building an All Welded Swimming Pool. The Welding Engineer (October, 
1925), Vol. 10, pp. 26-29. 

Butt beheee 5 ulti-Throw Cranks. Machinery (November, 1925). 

Chromium Molybdenum Welding Wire. S. F. Sisco and H. B. Boulton, The 
Welding Engineer (November, 1925), Vol. 10, pp. 17-24. Material, Method of 
Procedure, Met re Heat Treatment, Physical Tests and Hardness, Metallo- 
graphy, Physical Properties (not heat treated), Physical Properties (heat 
treated), Uniformity of Hardness Near Weld. 

Cutting Cast Iron on State Street.- The Welding Engineer (November, 
1925), Vol. 10, pp. 15-16. : 

Cutting Heavy Gates and Risers. Foundry (Oct. 1, 1925). Cleaning large 
steel castings accomplished easily by oxy-acetylene cutting. 

- Economical Repairs by Welding. A. M. Candy, Iron Age (Nov. 12, 1925), 
PP. Rn Ai eeth of large pinions built up, central welding department 
advisable. 


Electric Power 3 ly to the Welding Industry. The Welding Journal, Lon- 
don (September, 192 ). 

Electric Welding of Castings. Machinery Market (Aug. 7, 1925), pp. 23-4. 

Electric Welding, Progress in. La Soudure electrique progress. Industries 
Mechaniques (August, 1925), Vol. 8, pp. 177-83. 

Electric Welds Should Be Reinforced. Coal Age (Sept. 17, 1925). 

Fire Tanks Welded. Charles Seitz, Iron Age (Nov. 5, 1925), p. 1250. ° Pro- 
cess used in construction of gravity sprinkler system for office building. 
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~ Gas Welded Power Line. George F. Walker, The Welding Engineer (Octo- 
ber, 1925), Vol. 10, pp. 19-20. 

Gas Welding of Power Plant Piping in Shop and Field. A. W. Moulder, 
Power (Nov. 10, 1925), Vol. 62, pp. 741, 742. Butt Weld Sufficient, cost of 
field job, Improves Contractor’s Service, Welded Anchors at Ford Plant, Simple 
Method of Attaching Flanges, Trained Welders and Careful Supervision. 

Inspection of Welds in Pressure Vessels. S. W. Miller. The Welding Jour- 
nal (September, 1925), Vol. 22, pp. 270-1. 

Oxwelding Sheet Metal. T. & Fetherston, Sheet Metal Worker (Sept. 11, 
1925), Vol. 16, pp. 573-4, 607-8. 

Oxy-Acetylene Tips (October, 1925), Vol. 4. Simple Change Improves Cut- 
ting Practice, p. 41; Mine Builds Tank 1650 Feet Underground, p. 42; Sheet 
Steel Tool..Boxes, p. 43; Subway Contractors Weld Overhead Line, p. 44; 
Another Scrap Pile Ruined, p. 45; Method of Making a Welding Truck, p. 46; 
Picture Tips, p. 50; Oxwelding Indispensable in Foundries, p. 52; Rotating 
Jig for Small Tanks, p. 60. : pin 

Oxy-Acetylene Tips (November, 1925), Vol. 4. Welding Fifth Avenue to 
Forty-second Street, p. 61; Fabricating Flue Brackets, p. 63; They Never 
Break Again in the Same Place, p. 64; Welding in the Production of Concrete 
Pipe, p. 65; Welded Stern Frame Is Cheaper, p. 66; Procedure Control for the 
Reclamation of Copper Tuyeres and Coolers, p. 67; Picture Tips, p. 70; Cement 
Mills Need Oxwelding, p. 72 Cleaning Tire Molds, p. 79; No Cut Too Big, 
p. 80. 

Oxy-Acetylene Welding of Copper. C. S. Smith, Metal Industries (N. Y.) 
(September, 1925), Vol. 23, pp. 360-1. Experiment showing that copper can 
be welded without oxidation. 

Spot Welding of Heavy Sections. J. A. Osborn, Journal Assoc. Engng. 
Society of St. Louis (July, 1925), Vol. 4, pp. 5-6. 

The Supreme Test of Welded Joints. The Boilermaker (October, 1925). 

Torch Hints for Railroad Welders. The Welding Engineer, R. P. Palmer 
(October, 1925), Vol. 10, pp. 24-25. Cutting main pins, copper gaskets made 
to order; a use for carbon burning, building up mud rings with bronze. 


Torch Makers Adopt Standards. The Welding Engineer (October, 1925), 


Vol. 10, p. 32. 

Welded All Steel Auto Bodies. J. .W. Meadowcroft, The Welding Engineer 
(November, 1925), Vol. 10, pp. 27, 28 and 29. Spot welding extensively used 
in bedy building, developing of special devices useful in spot welding, spot 
welding die maintenance, welding personnel, instructions to electric spot weld- 
ing operators, general observations on spot welding practice, strength of spot 
— tensile tests of spot welds in sheet metal, tensile tests of rivets in sheet 
metal. 

Welded Power Plant Piping. A. W. Moulder, The Welding Engineer (Novem- 
ber, 1925), Vol. 10, pp. 40-45. Materials, tools, methods and instruction, test. 

Welding Aids Builders of Ammonia Equipment. L. H. Burkhart, Power 
Plant Engineering (Nov. 1, 1925), pp. 1109-1110. Use of electric welding 
enables manufacturer to furnish lighter and stronger apparatus and simplifies 
manufacturing processes. 

Welding pro. Cutting Torch in the Power Plant. FE. Andrews, Power, Vol. 62 
(Oct. 27, 1925). 

Welding for the Plumber. H. A. Woodworth, Domestic Engineer (October, 
1925), pp. 22, 23, 53. Cutting and welding methods, observe precautions. 

Welding on Boilers. S. W. Miller, Acetylene Journal (November, 1925), Vol. 
4, pp. 238; Welding Engineer (October, 1925), Vol. 10, p. 36. 

be Xs on Steam Mains. “The Welding Engineer (October, 1925), Vol. 10, 
pp. 41-2. 
a, Ornamental Iron Work. R. Weimer, Buildings (October, 1925), pp. 

Welding Solves Boiler Problem.. The Welding Engineer (November, 1925), 
Vol. 10, pp. 38. © 

Welding Versus Riveting of Large Structures. W. Spraragen. Buildin 
(Oct. 28, 1925). Economies of Welding Process Outlined; Saving in Freight 
and Handling; Superiority of Product; Economies; Service Tests Made on 
Welded Structures; Joints Should Be Designed for Welding; Some Cost Com- 
pater A Number of Welded Structures Completed; Question of Lack of 

niformity of Welds; Further Data Needed. 

“What Occurs During Oxy-Acetylene Cutting of Steel, §S, W. Miller, Acety- 
lene Journal (November, 1925), Vol. 27, pp. 222-232. : 
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Essentials for Safe and Reliable Electric Arc Welding 


WANAMAKER COATED ELECTRODES 
and TECOR ACCESSORIES 


Write for Booklet 
TRANSPORTATION ENGINEERING CORPORATION 
269—37th STREET 327 S. LA SALLE STREET 

BROOKLYN, N. Y. CHICAGO 


Bound Volumes 


Journal of the 


American Welding Society—1925 


A limited number of copies of the Journa 
for the year 1925 are being bound in attractive 
book form. This bound volume will include . 
subject and authors indexes of all technical 
papers appearing therein. 


As in previous years, these bound volumes 
will be sold to members at $5.00 per copy. A 
few volumes are still left for the years 1922, 
1923 and 1924. 


‘Orders should be placed at once with the 
Secretary of the Society. 
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The Standard ef Quality in Gas Welding and Cutting Equipment 


The Torchweld Trademark, 
representing an original and 
distinctive development in the 
Oxy-Acetylene field, insures 


SAFETY: _ECONOMY—DEPENDABILITY 


to all users of totes Gas Welding and Cutting Equipment. 
Send for Catalog No. 23-J 


TORCHWELD EQUIPMENT COMPANY 
224 No. Carpenter St. Chicago, Ill. 


WRITE FOR CATALOG NO. 37 
THE BASTIAN-BLESSING COMPANY 
252 E. Ontario St., Chicago, Ill. 


SWEDOX 


WELDING RODS, WIRES and ELECTRODES 
A Grade for Every Purpose 


NONOX SWEDOX TENSKOTE BRONZOX 
LEKTROX SWEDOX DUCTKOTE BRONZKOTE 
ASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
GAS x RAILOX 


MONEL METAL 


SEND FOR TESTING SAMPLE 


We want every welder in the country—big or.small—to be convinced of 
| specialized superiorities of SWEDOX products. We know that a trial 


# convince you. Hence the free offer. Try SWEDOX on your next 
welding job at our expense. - 


“*"We Ship the Same Day“ 


4 
Welding and Cutting Equipment 
} 
STEELKOTE KROMOX TENSILOX 
LEKKOTE MANGANOX KROMKOTE ee 
CYLKOTE ALUMINOX NICKOTE 
MANKOTE DRAWN ALUMINUM VANKOTE ,. 
RAILKOTE BRAZOX FLUXES 
4 
CHICAGO, ILL. 
Blvd. 
Phene: 
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CARBIDE 


World’s Best Quality - Highest Gas Yield 


Always Uniform - 


Packed 
in 
& Blue and Gray 
Drums 


Always Dependable 


The product of the originators and developers 
of the carbide and acetylene industry 


ALITY assured by more 
than a quarter of a century 

of experience in selecting raw 
materials'and in perfecting lab- 


oratory practice and works - 


processes. 


The faithfully sustained qual- 
ity compels -recognition of the 
economies which go with it. 


Union Carbide will keep for 
years inthe original package 
‘without deterioration. 

Our remarkable nation-wide ~ 
service and distributing system _ 


makes. Union Carbide quickly 
available everywhere. ~ 


There .is a Union Carbide | 


warehouse near you. Shipment 
is made same day aad order is 
received, 


We supply Union Carbide i in 
Generator sizes— direct to con-_ 


sumer—at factory prices. 


Our Blue and Gray Drum is ° 


recognized throughout theworld, 
as a symbol denoting Best Grade 


Carbide, Highest Gas Value, . 


Uniform Dependable 
and Purest Gas. 


UNION CARBIDE SALES COMPANY | 
Principal Offices: Carbide and Carbon Bldgs New York, NY. 


Peoples Gas Builditig, Chicago, Ill. Balfour Building, San Francisco, Calif. 
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Check the books you want, tear 


out this list and mail it to the 
nearest District Office 


Cast Iron Welding by the Oxy-Acety- 


Process 
O The Dependability of Cast Iron Weld- 
ing 


© Gas Welded Pipe joirts 

How Welded Joints So\ved Pipe Line 
Troubles 

Step by Step in Oxwelding Pipe Joint 

© Welding Smali Tanks by the Oxy- 
Acetylene Process 

© The Oxygen Lance 

© Welding and Catting for the Menu- 
facture end Maintenance of Chem- 
ical Equipment 

© Step by Step in Gas Welding « Cy!- 
inder Block 

© Severing Metals by Oxidation 

© The Handling, Storage and Return of 
for Compresset! Gases 

© Thelmp of Manag 


standing of Welding 


Under- 


T 


HROUGHOUT the past year these advertise- 
ments have told you @bout Linde Process 
Service for Linde users. They haveshown how 
it can help you, whether you have only a com- 
paratively simple job, or whether you want to 
make the oxy-acetylene process part of your 


production work with all the managerial and _ 


engineering problems that this involves. 


Linde Process Service gues even further. Under 
the title of Procedure Control, instructions are being 
assembled for every application of the oxy-acetylene 
process. So, when you ask for help, we shall be able 
to send you a set of instructions for your particular 
job. They will tell you how to select your materials, 
how. to instruct your welders, how to set up and carry 
out the work, and how to test the finished job. 


So you can, in reality, lift yourself by your boot 
Straps. Linde Service men will always be available 
“when needed, but, with the aid of Procedure Control 
alone, you will be able to apply the oxy-acetylene 
process to-ypur manufacturing problems. 
> 
Next year ouf advé will describe some of the 
outstanding achievements of the oxy-acetylene process 


in industry — achievements made possible by the use 
of Linde Process Service. 


“THE LINDE AIR PRODUCTS Co. 


General Offices: 
Carbide and Carbon Building, 30 E. 42d Street 
New York, N.Y. 
- 37 Plants 22 District Sales Offices 91 Warehouses 


LINDE OXYGEN 


YOU CAN DEPEND ON THE LINDE COMPANY 
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This is a Wilson Single- 
Operator Gasoline-Engine- 
Driven Blectriec Weiding 
Machine, capacity, 75 to 
200 amperes. Other med- 
els include motor-driven 
and telt-driven machines 
with capacities up to 250 
amperes; also two-oper- 
ator units. 


It’s a Better Machine 


The simple, rugged design and close control of the weld- 
ing current make the new Wilson Type S a distinctly better 
welding machine. Some of its features include the generator 
that is self-excited; the setting of current by simply turn- 
ing the knob of field rheostat; the arc that is easy tostrike and 
easy to maintain; the fast work with electrodes up to 3/16 
inch in diameter. These and many other features give to 
Wilson the distinction of leading in the development of 
electric arc welding. And still the price has been lowered. 


The right kind of wire—the right analysis—for ev welding . 
and then absolute uniformity throughout the 
that constitutes the best welding wire. You can best insure your 
welding jobs being done right the first time—you can best insure 
economy—by always using Wilson ‘‘Color-tipt’’ Welding Wire. Ask 
for samples, indicating the kind of metal you desire to weld. 


Write us today for full information 


WILSON WELDER & METALS CO. INC. 
Wilson Bidg. Hoboken, N. J. 


Canadian Distributors: G. D. Peters & Co., Ltd., Montreal 


oe WELDING MACHINES AND WELDING WIRE 
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G-E Arc Welders Save 
Costly Delays and New Parts 


The G-E line of Arc Welders 
includes types for all purposes. 
If you have standardized 
repetition work in joining or 
building up surfaces, investi- 
gate the G-E Automatic, It is 
the most economical, most 
efficient method. 


An eight-foot crack—but G-E arc welding repaired it. 
The job took hours, instead of days or weeks, as 

secured and installed. And, when mended, the weld 
possessed greater strength than the compressor body. 


Are welding for repairs and emergency construction 
work eliminates costly delays and prevents dangerous 
risks. That corroded or worn place on boiler, retort, or 
pressure vessel can be patched immediately; leaking 
joints or cracked seams can be mended; a caulking, 
leak-proof deposit can be welded along the edge of 
riveted seams. 


Speed and Simplicity are favorite characteristics of the 
G-E Arc Welder. Current is adjusted to suit the work 
by simply turnjng a hand-wheel. A reactor automati- 
cally steadies the arc. There are many to testify that 
a G-E Arc Welder soon pays for itself. 


The Welding Specialist in your nearest G-E office can 
advise you. 


GENERAL ELECTRIC 


» SALES OFFICES IN ALL PRINCIPAL CIT! 
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Let This Todd Welder 
Save You $7,000 


HICH will you have for welding purposes 
—seven machines to suit seven different 
needed welding requirements—or the Todd 
Welder that will meet all needs? 

For example, a machine each for the follow- 
ing requirements of 110 volts D.C.; 220 volts 
D.C.; 550 volts D.C.; 220 volts, 60 Cycle,2 Phase 
A.C.; 220*volts, 60 Cycle, 3 Phase A.C.; 440 
volts,60 Cycle,2 Phase A.C.; 440 volts, 60 Cycle, 
3 Phase A.C, would mean an expenditure ap- 
proximating’$7,000. Yet one Todd Twin Pole’ 
Are Welder, gasoline driven, will meet all weld- 
ing*requirements at one initial outlay. 

This Todd Welder can be driven from the 
power take-off of a Fordson engine or any other 
suitable gas engine or can be belt driven. Power 
is also supplied for operating electric drills, 
grinders, chippers, lights and other purposes 
without interfering with the welding circuit. 
These Todd Welders are furnished in two 
types for field work, ER and ER2—and are 
recommended for use as part of a Fordson. 
Write us for complete information. 


TODD TWIN POLE ARC WELDERS 
25 Broadway, New York City 


2508 
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ER—1200 — 20 Operator Bok Drives 
Length, 19 5.9 inches Diameter, 16 1-8 inches 
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DA—D.C D.C amp.—Singie Op 
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Shipping weight 110 
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Metal 
» always 
works wellce~ 


Page is not content to simply pro- There is a type of Page weldiug 
duce wire and electrodes of correct metal to meet every requirement. 
analysis—Page metal must give uni- Send for a free copy of the Page 
formly good results on the actual Welding Handbook. Just mail the 
job. coupon, 

To assure this, Page wire and rods PAGE STEEL & WIRE CO. 
are shop-tested in the Page labo- , 

rateries for all types of welding oo Associate Company of the 
with the various kinds of welding merican Chain Co., Inc., 


equipment. The result is a metal BRIDGEPORT, CONNECTICUT 
with uniformly good 


working quality that District Sales Offices; 
saves time and money Chicago, New York, 
for its users. Pittsburgh, San Francisco 


Mild Steel, Page-ARMCO, Page High Carbon 


Welding Wire and Electrodes 


PAGE STEEL AND WIKE CO. Mail this Coupon 
Bri 


for FREE Hand Book 
Gentlemen: 
Please send me a free f 
obligation. copy of your welding Handbook, without 
Address 
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An electric arc produced exclusively by Lincoln apparatus, having perfectly: 
compensated timing clements, providing a steady uninterrupted flow of heat. 


Exclusive Design 


e Lincoln “Stable-Arc” Welder is designed to 
furnish instantly a change in voltage to take 
care of any extraordinary demand of the arc. 


This is due to the fact that the frame, as well as 
the fields of the generator, is constructed of lami- 
nated steel which decreases the reluctance of the 
magnetic circuit. 


Theresultis“Stable-Arc”—the easiest arc to main- 
tain. The inevitable result is faster and better work. 


Operators prefer Lincoln “Stable-Arc” Welders 


for this reason. 


THE LINCOLN ELECTRIC CO., Cleveland, Ohio 
Branches and Offices in Principal Cities 


“Stable.cArc* 


WELDE 
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conforms to the specifications of 
the American Welding Society. 
Exacting tests have proven that it . ii 
possesses those qualities essential 
to good welding. 


John A. Roebling’s Sons Company 


Trenton, N. J. 


The most modern, efficient poe safest source wil | Wie 
of acetylene supply—Carbic CAKES. 


Not an experiment. Thousands of Carbic 


generators using Carbic are in daily use on all a i my 
kinds of welding and cutting work. 


The use of Carbic Cakes permits an ease of 
handling, a convenience and a safety not other- 
wise obtainable. 


Acetylene from Carbic costs less than one-half 
as much as compressed acetylene and only a 
few drums of cakes carried in stock insure a 
large supply of gas on hand at all times. 


att.  CARBIC MFG. CO. 


charged— Duluth, Minn, New York, 141-149 Centre St. 
Listed standard Boston Los Angeles Chicago 
Laboratories. Jobbers or Representatives in all principal Cities 
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IS 


Yat Vat Vat Vat Vat Vat Vat Vat Fat Vat Vat Vat Fat Vat Fat Vat Fat > 


For heavy welding operations 
in all fields © 


Railroad Industrial Marine 


METAL & THERMIT CORPORATION 


120 Broadway, New York 
Chicago Boston S. San Francisco 


Pittsburgh Toronto 


Yat Vat Vat Vat Vat Vat Vat Vat Vat Fat at Vat Vat Vat Fat Fat Fat Vat Vat Fat | 


MILBURN 


Efficiency and economy of gases are achieved in Milburn 

Welding and Cutting Apparatus. 

Welding Torches Acetylene Generators Regulators 

Cutting Torches Compressing Plants Accessories 
Send for Catalog No. 354 


THE ALEXANDER MILBURN COMPANY . 
1416-28 W. Baltimore Street Baltimore, Md. 


Welding Rods 


The UNA Process of copper to steel welding, widely used 
for many years in the Electric Traction and Mine Indus- 
tries, is adaptable for practically every form of commercial 
copper to steel welding. 


. UNA WELDING AND BONDING COMPANY | 


CLEVELAND, OHIO 


Welding Processes A.C.-D.C. Welders 


Welding Supplies 
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Micrometer Adjustment 
f 


0 
Welding Current 


EXACT REGULATION TO ANY 
VALUE DESIRED OVER A WIDE 
RANGE. 


Liberally Designed to Withstand Most Severe 
Service. 


Variable Voltage Type Machines Made for Sin- 
gle or Two Operators, 


Send for Detail Information on This Distinctive 
Machine. 


BURKE ELECTRIC CoO. 


Main Office and Works 


ERIE, PA. 


Sales Offices in Principal Cities 
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What Is the Advantage of 
High Purity Oxygen in 
Oxyacetylene Cutting? 


66 HE préssure required to cut a billet 12 
inches thick, using oxygen of 99.5% purity 

was 99 lbs. per Square inch, whereas a pressure 
of 112 peunds was required when the oxygen 
putity-was reduced 0.5 per cent—99.0 per cent 
—znd if the purity was dropped to 98.0 per cent. 
the pressure required was increased to i42 


pounds per square inch,” pecerpt arttcte* “Oegoen 
Purity ond Cutting Efficiency” appearing in Iron March 19, 1826. 


* Reprint of entire article will be mailed on request 


Buy 
Your Oxygen. 
On Specification For Purity 


-AIRCO OXYGEN IS 99.5% PURE 
iN THE CYLINDER 


The 
. Always ThesMost 
Economical: Ug 


AIR REDUCTION SALES CO. 


Manufacturer of Airco Oxygen, Acetylene and Lalorene, Airco- 
National Carbide, Airco-Davis-Bournonville Equipment and Supplies 


Home Office: 342 Madison Avenue, New York City 


26 Airco Oxygen Plants 15 Airco Acetylene Plants 2 Airco Calorene Plants 
17 Airco District Offices 14 Airco Repair Stations 85 Airco Distributing Points 
Airco Apparatus Factories and Laboratories at Jersey City and Elizabethport, N. J. 


Anything and Everything for Oxyacetylene Weiding and Cutting 


Copyright 1925, Alr Reduction Sales Co. 
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